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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHOCTH) 11.04.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 30.10.2014 rona, paccmorpeHa u onoOpena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noteHt kap. CBYuKP A. 1O. TlonkoB

3aBenyronmii o0ecnieunBaromeii kad.
CBYuKP C. H. llapanroBuu

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TY T. P.T"'a3u3oB
OKCIIepTHI:

JlouieHT Kadeapsl CBepXBbICOKOYA-
CTOTHOW M KBaHTOBOM pPaJUOTEXHUKHU

(CBYuKP) A. 1O. IlomnkoB
JlonieHT Kadenpsl TeIeBUICHHS U
ynpasnenus (TY) A. H. bynnakos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenomaBaHus TUCHUTUIUHBI «T€Opust 3JIEKTPOMArHUTHONW COBMECTUMOCTH PaJIHOAJICK-
TPOHHBIX CPEJICTB U CUCTEM» SIBISIETCS MOATOTOBKA MarucTPOB B 00JacTH oOecnieueHus: (yHKIIMOHUPOBA-
HUS PAAMOTEXHUYECKUX CPEJCTB M CHCTEM IO BO3JICUCTBHEM MOMEX, HE CO37aBas IPH STOM IOMEXH
JIPYTUM CPEICTBAM U CUCTEMAM.

1.2. 3agaun IMCHMIIINHBI

— 3amaud JUCIHUILIMHBI BKIIOYAIOT:

— - M3y4YeHHUE 3aKOHOMEPHOCTEH U MPOIIECCOB, MPOUCXOASIINX B PAIMOAICKTPOHHBIX CPEICTBAX
U BBICOKOCKOPOCTHBIX CHCTEMax CBsI3U OECIPOBOJHOTO IMIMPOKOIMOIIOCHOTO AOCTYMa, 00YCIOBICHHBIX
AJIEKTPOMArHUTHBIM B3aUMOJCHCTBUEM DIIEMEHTOB CUCTEM TPU HAIMYUU TTOMEX;

— - U3yYEHHE METOJIOB U CIOCOOOB 0OecTeyeHHs AMEKTPOMarHuTHOi coBmectumoctu (OMC)
amnmaparypbl U €€ COCTaBHBIX YacCTeH;

— - u3y4eHue 0COOEHHOCTEH UCMONB30BaHUS PaIU0YACTOTHOTO CIIEKTPa;

— - U3Y4YEHHE OCHOB METOAA PAJUOKOHTPOJIS.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Jucuumnuna «Teopust 271€KTpOMarHUTHOW COBMECTUMOCTH PAIMO3JIEKTPOHHBIX CPENCTB U CHU-
ctem» (b1.5.3) otHocuTcs k 610Ky 1 (6a30Bas yacTh).
[Tocnenyromumu TUCUMIUIMHAMM sIBIsitoTCs: HayuHo-uccnenoBatensckas padora (paccpen.).

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OK-2 roToBHOCTBIO I€HCTBOBATh B HECTAHAAPTHBIX CUTYalUsIX, HECTU COLMAJIBHYIO U 3THUYE-
CKYIO OTBETCTBEHHOCTD 32 MPUHSTHIEC PEILICHUS;

—  OIIK-5 roTOBHOCTBIO YUUTBIBATh IPU NIPOBEAECHUM MCCIIEN0BAHU, IPOEKTUPOBAHUH, OPTraHuU-
3alMM TEXHOJOTMYECKUX TPOLECCOB W HKCIUTyaTalud HWH(POKOMMYHHKALIMOHHBIX CHUCTEM, CETeH U
YCTPOICTB MUPOBOM OMBIT B BONPOCAX TEXHUYECKOTO PETYIUPOBAHUS, METPOJIOTHUECKOr0 00eCedeHus U
0€30IaCHOCTH KH3HCACATCIILHOCTH;

—  OIIK-6 roTOBHOCTBIO K 00€CTICUEHHUIO MEPOTIPUSTHIA 0 YIIPABICHUIO Ka4eCTBOM IIPH MPOBE-
JIEHUM TPOEKTHO-KOHCTPYKTOPCKUX M HAy4YHO-HCCIIEIOBATEIbCKUX Pa0OT, a TakKe B OPraHU3allMOHHO-
YIOPaBICHUYECKON ACSITENbHOCTH B OpraHU3alUsaX OTPACId B COOTBETCTBUU C TPEOOBAHUSAMHU JIEHCTBYIO-
IIMX CTAaHJApTOB, BKJIIOYasl MOAIOTOBKY M y4YacTHE B COOTBETCTBYIOLIMX KOHKYPCAaX, FOTOBHOCTBIO U
CIIOCOOHOCTBIO BHEIPSTH CUCTEMBI YIIPABJIECHUS KAU€CTBOM Ha OCHOBE MEXIYHAPOAHBIX CTaHAapPTOB;

B pesynbpTare u3ydeHus: IUCIUILTMHBI 00YJaIOMIUNCS TOJIKEH:

— 3HaATh * 0COOCHHOCTH HCHOJb30BaHMs paguoyactoTHoro crekrpa (PUC); ¢ xapakrepucTuku
paanonepearonX, paIuoNpPUEeMHbIX YCTPONUCTB U aHTeHH, Biustonmx Ha OMC u UX HOPMHPOBAHHE,
XapaKTEpUCTUKHU KaHAJIOB PACIPOCTPAaHEHUs paguoBONH, Biaustommx Ha OMC; ¢ kputepun OMC s
POC pa3nuuHbIX pagnocityk0 U yCIIOBUS UX BBITIOJIHEHUS; * OCHOBBI METO/IOB PaJMOKOHTPOJIS U obecrie-
yenuss OMC POC;

— yMeThb °* NIPUMEHATh MaTeMaTu4yecKuil ammapatr ocHOB Teopur DMC 11si BHITOTHEHUS UHKE-
HEPHBIX pac4ye-TOB MapaMeTpoB, xapakrepusyromux IMC cucteM paauoCcBsI3u U paAuoAOCTyIIa; * IpHU-
MEHSTh MaKeThl MPUKIATHBIX MMPOTPaMM JJIsi pAcue€TOB U MOJAEIHPOBAHUS MapaMeTpOB, XapaKTEPHU3YIO-
nmx OMC cucreM pasuoCBA3U U PaJMOI0CTYIIA; * UCIOIb30BATh HAYYHO-TEXHUYECKYIO JTUTEPATypy, HO-
UCKOBBIE cuCTeMbl MHTepHETa U Ipyrue MHPOPMAIMOHHBIE UCTOUYHUKHU ISl CA~MOCTO " T€Jb " "HOTO
MPUOOpETEHUS 3HAHUM;

— BJaJeTh * NIEPBUYHBIMHM HAaBBIKAMH aHAJIN3a TEXHUYECKUX XapaKTEPUCTUK U MapaMeTpPOB CH-
CTEM CBSI3H, BIUAOIMUX Ha UX DOMC; * HaBbIKaMH PacueTOB MMapaMeTPOB, XapaKTEPUIYIOIIUX dIEKTPOMAr-
HUTHYIO COBMECTUMOCTBH U TOMEXO3AIIUIICHHOCTh; * HaBBIKAMH Pa0OTHl CO CTaHIAPTHON KOHTPOJBHO-
M3MEPUTEIIBHOM aIllapaTypou.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX eIMHMILIBI U IIPECcTaBIeHa B Ta0Iu -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
1 cemectp
AynmutopHsble 3aHATHS (BCETO) 48 48
Jlexun 16 16
[IpakTueckue 3aHATHS 16 16
JlaGopaTopHbIe pabOThI 16 16
CamocrosiTenpHas paboTa (Bcero) 96 96
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 16 16
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 34 34
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHAPAM 46 46
Bcero (6e3 sx3amena) 144 144
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIibs 4.0 4.0

5. Conepxxanue QMCUMILITHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.

Tabmuua 5.1 — Pa3aensl UCIHUIIINHLI U BUABI 3aHATHI
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= ] = 2 é\ = =
o = < g S = 5 =
r 3 s s Fo3 2 0
Ha3Banus pa3nenoB IuCHUTIITHHB i ) o, o, o 2 &5
= 5 = s & 0 ==
S, < < 09 % g
1 cemectp
1 Texunueckue ocHOBEI aHainn3a DOMC 10 10 12 42 74 OK-2, OIIK-5,
paaronepenarmx, paaaonpueMHbIX OIIK-6
YCTPOMCTB U AaHTEHH
2 YnpaBiieHre UCIIOJIb30BAaHUEM PaIHOYa- 6 2 0 20 28 |OK-2, OIIK-5,
CTOTHOTO CIIEKTpA. OIIK-6
3 Metons! ooecneueHuss DOMC POC 0 4 0 30 34 OIIK-5, OIIK-
6
4 MOHUTOPUHT UCTIOJIb30BAHUSI paIMOYa- 0 0 4 4 8 OIIK-5, OIIK-
cToTHOTO pecypca. CpeacTBa U3MepeHu i 6
1 00opy/IoBaHue.
Hroro 3a cemectp 16 16 16 96 144
Hroro 16 16 16 96 144
4




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

1 cemecTp

1 TexHudyeckue OCHOBEI
a"ann3a OMC
paauonepeaonX,
pPaguoONpPUEMHBIX
YCTPOMCTB U AHTEHH

Brenenne. OcHoBHbBIE TOHATHS. ICTOpHUS BO3HUKHO-
BEHUS M HA3HAYEHUE TUCUUILIUHBI. TepMHUHBI U Ompe-
nenenust, cesizanubie ¢ OMC. BeixonHbie U3TydYeHUS
paguornepesarInX YCTporuCcTB. Paguonepenaromue
(PITAY) ycrpoiictBa ¢ Touku 3peHust OIMC. OcHOB-
Hble xapakrepuctuku PIIJIY ycrpoiictsa. [Iponecchr
B PIITY, Bmustronine Ha OMC. OCHOBHBIE M BHEIIO-
JIOCHBIE U3JIY4YEHUs paAUOIEepeIaoLINX YCTPOMCTB.
XapakTEepUCTUKU PATUOTPUEMHBIX YCTPOMCTB, BIIUS-
roux Ha OMC. Pagnonpuemnslie ycrpoiictsa (PITY)
¢ Touku 3peHusi OMC. OCHOBHBIE XapaKTEPUCTUKHU
paguonpueMHoro ycrporcrsa. Ilponeccer B PITY,
Biusitome Ha OMC. XapaKTepUCTUKN aHTEHH U Ka-
HaJIOB pacnpocTpaHeHus, Biustomue Ha IMC. OcHo-
BBl PACIPOCTPAHEHUS PAJUOBOJH B IPOCTPAHCTBE.
XapakTepuCTUKU aHTEHH, Biustone Ha OMC u me-
TOJIMKA UX pacyerTa.

—
()

Hroro

2 YrpasneHue
HCIIOJIb30BaHUEM
pPaguo4acTOTHOTO
CIIEKTpa.

[Tpunnuns! o6ecniedenuss IMC. Kputepun OMC. Op-
TaHW3alMOHHO-TEXHUYECKHUE METO/IbI 00ECTICUCHU S
OMC. DHepreTndecKkue OLIEHKH HEKOTOPBIX apaMeT-
poB cucteM cBs3u. [IpocTeie U rpymnnoBkie nokasare-
11 OMC. VipaBieHre UCII0JIb30BaHUEM PAJUOYacTOT-
HOTO cIieKTpa. MexX1yHapoIHOE peryInpoBaHue uc-
N0JIb30BaHuUs paanoyactoT. [IpuHiune pacnpenene-
HUS PaIMOYacTOTHOIO cieKTpa. MexXayHapoHble op-
TaHW3alUU paclpeieieHus YacTOT U PErJIaMeHT pa-
IUocBs3u. Pacnipenenenue nonoc 4acToT mo BUaaM
panuociyx0. Obecnieuenne OSMC Ha pa3IUUHBIX CTa-
nusix co3nanus u akcrutyaranu POC. OMC Hazem-
HBIX U KOCMHUYECKHX pafauociyx0. KpaTtkas xapakre-
PUCTHKA KOCMUYECKUX paanoCcTyx0. OUKcCHpoBaHHAS
U Ha3eMHas CIIyTHUKOBBIE cITyObl. MeToasl obecrie-
yeHust OMC Ha3eMHBIX U KOCMHUYECKUX PATUOCTYKO.
[Tpo6aembr DMC CITyTHUKOBBIX CUCTEM CBSA3H C Ha-
36MHBIMU CHCTEMaMHU U KOCMUYECKUX CITYKO MEXAY
co0OH.

HUroro

OK-2,
OIIK-5,
OIIK-6

Hroro 3a cemectp

16

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (MOCJAeAYIONIUMHE) JUCHUNIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HammvmenoBanme JUCHUITIINH

Ne pa3nenoB qaHHOW TUCIMIUIAHBEL, 1711 KOTOPBIX
HEO0OXOAMMO U3YUeHHUE 00ECIIEUMBAIOIIUX 1
00€eCIIeYnBaEMBIX JUCIIAILUINH

1 2 3 4
[Tocnenyromnue AUCIUTUTHHBI
1 Hayuno-uccnenoBarenbckas padbora (paccper.) + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHI THIi
CoOTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCTaBIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, U BUIOB 3aHS -

THH
§ Buner 3angaTuit
te} [t}
(] [a]
> y & S 8 DopMBbI KOHTPOJIS
2 = ] < 2
S = @)
M =
OK-2 + + KoncnekT caMonoaroToBky,
3auer, Tect
OIIK-5 + + + + KoHcnekT caMmonoAroToBKY,
OtyeT no nabopaTopHoii pa-
oore, 3auer, Tect
OIIK-6 + + + + KoncnekT caMonoaroToBKH,
Otuer no nmaboparopHoii pa-
oore, 3auer, Tect

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

3 z S
3 = 5
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX paboT z 5 &5
o E
X 2 3
a S g
= o
1 cemectp
1 Texauuyeckue ocHOBbI | MiccrnenoBanue addexra 6mokuposanus B PITY 4 OIIK-5,
anamsa IMC HccnenoBanue 3pdexra uarepmonyssiuuu B PITY OHK-6
paavonepesaroImx,
PaIHOIIPHEMHBIX HccnenoBanue 3¢(hexTa NepeKpecTHbIX HCKAXKEHHS B
YCTPOMCTB U AaHTEHH PITY
Hroro 12
4 MoHUTOpPUHT HccnenoBanne OMO B ropoACKUX yCIOBUSX. OIIK-5,
HCIOJIb30BaHUS Hroro OIIK-6
pPaaro4acTOTHOTO
pecypca. CpencrBa
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M3MEPEHUN U
o0opynoBaHue.

Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHO B Tabiure 8.1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

A v s
= g4 =
3 ==
g = 5
HaszBanwus paznenos HanMeHnoBaHne nMpakTHUECKUX 3aHATHN (CEMUHAPOB) z 7 &5
: X
> o =
a o g
= S
1 cemectp
1 Texauyeckue ocHOBbI | HopmMupoBaHue BHETIOTIOCHOTO U TTIOOOYHOTO U3ITyde- 2 OIIK-5,
aHanmuza OMC HUM paIuoONepeIatoInX YCTPOHCTB OIIK-6
PaZIMONCpCAIOIIHX, HopmupoBanue xapakTepuCTHK YaCTOTHOW M30Hpa- 4
PaZIMOTIPUCMHBIX TEJIBHOCTU PAJUOTIPUEMHHUKA U BOCIIPUMMUYHUBOCTH K
YCTPOUCTB H aHTCHH roMexam 1o MobouHbIM KaHajam nprema. OLeHka He-
JIMHEMHBIX UCKAXKEHUI MPH MHOTOCUTHAJIBHOM BO3-
JEUCTBUU.
HopmupoBanue nuarpaMm HanpaBiI€HHOCTH aHTEHH.
OneHka noTepb MEUIarIIMX CUTHAJIOB B YCIOBUAX
npssMout BUIuMocTH. Metosr Okamypbi-Xarsbl.
Hroro 10
2 YnpasneHnue MeTo/1pl 4aCTOTHOIO IJIAHUPOBAHUS CETEU IOABUXK- 2 OIIK-5,
HCIIOJIb30BaHUEM HOM cBs13u. O1eHka 3()(HEeKTUBHOCTH UCTIOIb30BAHUS OIIK-6
paaro4acTOTHOIO PUC.
HeKTpa.
criekTpa Hroro
3 Metozp! obecnieyeHust | PacueT sHepreTuuecKoro noTeH1nuana JIMHUU CBSI3U 4 OIIK-5,
OMC POC MPHY Pa3HBIX YCIOBUAX OIIK-6
Hroro
Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 =
T
Buner camocTosTensHON & > ©
HazBanus pa3nenos = = ®opMBI KOHTPOJIS
paboThI g s 2
X 8 =
Y o 2
= iS)
1 cemectp
1 TexHn4yeckue OCHOBEI [ToaroroBka k mpakTuue- 10 |OIIK-5, |3auet, Koncnekr camonos-
agann3a OMC CKHMM 3aHSITHSAM, CEMHUHA- OIIK-6, |roroBku, OTUeT 110 J1a00-
paauoIepesaroIux, pam OK-2 patopHoii pabote, TecT
HOIIPUEMHBIX
pajnonpune [TpopaboTka JIEKITMOHHOTO 20
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YCTPOICTB M aHTEHH MaTepuana

OdopmieHre 0TYETOB TI0 12

J1abopaToOpHBIM paboTam

Hroro 42
2 YnpasneHue IToaroroBka K mpaxkTuye- 6 |OIIK-5, |3auer, Koncnekr camonon-
HCIOJIb30BaHUEM CKHMM 3aHSTHSIM, CEMHHA- OIIK-6, |roroBku, TecT
pPaaro4acTOTHOTO pam OK-2
crexTpa. [TpopaboTka JIEKITMOHHOTO 14

MaTepuana

Hroro 20
3 Meronb! obecrieuenust | [loaroroBka k mpakTuye- 30 |OIIK-5, |3auget, Koncnekr camomnon-
OMC POC CKHUM 3aHSATHSAM, CEMHUHA- OIIK-6 roTOBKHU, TecT

pam

Hroro 30
4 MOHUTOPUHT OdopmiteHre 0TIETOB TIO 4 |OIIK-5, |3adger, OtueT no Jabopa-
WCIIOJIb30BaHUS JabopaToOpHBIM paboTam OIIK-6 TopHOM pabdote, Tect
pPazvovYacTOTHOTO Vroro 4
pecypca. Cpencraa
M3MEPEHUN U
o0opynoBaHue.
Hroro 3a cemectp 96
Hroro 96

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbIN MaxkcuMaTbHBIH
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
3auer 30 30
Koncnekt camonoaroron- 4 10 10 24
KU
OTueTt no nabopaTopHOi 8 8 16
pabore
Tect 15 15 30
Hroro makcumyM 3a nepu- 4 33 63 100
Oon
Hapacraromum utorom 4 37 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT O0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [TepecueT 6aI0B B OLIEHKH 32 KOHTPOJIBHBIE TOUKH
baniel Ha 1aTy KOHTPOIBHON TOUKHU Onenka
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> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT

N | W | &~ W

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[lepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OalIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oaos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85 -89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeynoBneTBOPUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. DnexTpoMarHuTHas COBMECTUMOCTb PaIUOIEKTPOHHBIX CPEJICTB M CUCTEM: Y4eOHOe MOoCo-

oue / TuxomupoB A. A., Edanos B. U. - 2012. 229 c. [DnekrponHsiii pecypc] - Pexxum mocryna:
https://edu.tusur.ru/publications/748 (nara obpamenus: 14.06.2018).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Ta3u3oB, T.P. DnekTpoMarHuTHass COBMECTUMOCTb U O€30IIaCHOCTh PAIUOIIEKTPOHHOM arma-
parypsl: YuebHoe nocobue. Tomck: «TMJI-IIpeccy, 2007. 256 c. (nanuuue B Oubmuoreke TYCYP - 50
9K3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOUS

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. HccnenoBanue 3hdexToB OIOKMPOBAHUS, UHTEPMOAYISIIMOHHBIX U MEPEKPECTHBIX HCKaxe-
HUI B painONpUEMHOM yCTPOUCTBE: PyKOBOJICTBO K J1a00paTopHBIM paboTaM JUIs MOJrOTOBKH MarCTPOB
no HanpasieHuto 11.04.02 — MubOKOMMYHUKAITMOHHBIE TEXHOJOTHU W CUCTEMBI CBSI3M, JUCITUTIIMHA
«Teopus 3MeKTPOMAarHUTHOM COBMECTUMOCTHU PAIHOAIEKTPOHHBIX cpelacTB U cuctem» / [Tomkos A. HO.,
Ham B. B., Pomamor P. O. - 2015. 50 c. [Dnextponsslii pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/4979 (nara o6pamenus: 14.06.2018).

2. MHccnenoBanue 3M€KTPOMAarHUTHON 0OCTAaHOBKHU B TOPOJICKHMX YCJIOBHSIX: PyKOBOACTBO K J1a00-
paTtopHbIM paboTaM Uil MMOJrOTOBKM MarucTpoB no HampasieHuio 11.04.02 — MHdokoMMyHUKAIIMOH -
HbI€ TEXHOJIOTUU U CHCTEMBI CBS3M, NUCHUUIUIMHA « TEopHsl JIeKTPOMAarHUTHONW COBMECTUMOCTH PaJo-
ANIEKTPOHHBIX cpeAcTB U cuctem» / Pomamos P. O., [TonkoB A. 0., Epanos B. U. - 2015. 20 c. [Dnek-
TpoHHBIA pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/4980 (mata oOparieHwus:
14.06.2018).

3. Teopus 3MeKTpOMarHUTHON COBMECTUMOCTH PaIUO3JIEKTPOHHBIX CPEJICTB U CUCTEM: YUeOHO-
METOIMYECKOE ITOCOOHE M0 MPAKTHYECKUM, Ta0OpaTOPHBIM U caMOCTOATENbHBIM 3aHATHIM / Kykcenko C.
I1. - 2016. 72 c. [DnextponHbIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6528 (mata
obpamenus: 14.06.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
1. PexoMeHIyeTCs UCMOIb30BaTh MH()OPMAIMOHHBIC, CIIPABOYHBIC W HOPMATHBHBIC 0a3bl JaH-
HBIX, YKa3aHHbIE 10 aapecy https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M MIPOrpaMMHOe o0ecredeHne 1 NPAKTHYEeCKUX 3aHATHI

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I IPOBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJis IPOBEICHHsS 3aHSATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE IJIsi IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJIbTaLlU

634034, Tomckast obnacts, . Tomck, Bepmununa ynwuia, 1. 47, 328 ayn.

Onucanue uMerouierocs 000pya0BaHuUsA:

- Komnibrotepueie pabouune cranuuu (14 mr.);

- JleMOHCTpalMOHHOE 000pyI0BaHUE Ul Mpe3eHTalui (mpoek-top 1 mr., 3kpan 1 mr.);

- Octmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mrt.);

- 'enepatop curnana 33522A (1 wr.);

- Bonermetp tug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mt.);

- Ananuzarop cnektpa CK4M-04 (1 wrt.);

- Ocummtorpad mudposoit MS07104 (1 mr.);

- Mynetumetp uudponoit 34405A (1 wT.);

- Uctrounuk mutanus GPD-73303S (1 mrt.);

- 'eneparop I'3-14 (2 wt.);

- I'enepatop '4-126 (1 wrT.);

- Usmeputens P2-60 (2 Gnoka);

- Usmeputens P5-12 (1 mr.);
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- U3meputenbuas munaust P1-27 (1 wrt.);

- Bekropnsiit ananuzarop curdanoB P4AM-18 (1 mit.);
- OnopHO-NOBOPOTHOE yCTpOoHCTBO (1 1IT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

Keysight SystemVue

Microsoft Office 2010 u Huxe

PTC Mathcad 15

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1a0opaTopHbIX padoT

JlaGopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayuTOpUs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl IIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIsl MPOBEICHHS 3aHATUH CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBIMOJHEHUSI KYpPCOBBIX padOT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTaLMI

634034, Tomckas obnacts, T. Tomck, Bepmmauna ynuia, 1. 47, 328 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Komnstotepnubie paboune cranuuu (14 mrt.);

- JleMoHCTpalMoOHHOE 000pyI0BaHHE Ul Ipe3eHTalui (poek-Top 1 mT., okpan 1 mrT.);

- Ocmmnorpadg GDS — 71022 (1 mT.);

- U3smeputens P2M-18 (1 mrt.);

- I'eneparop curnana 33522A (1 mrT.);

- Bonmermetp nug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

- Anammszatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

- Uctrounuk utanus GPD-73303S (1 mrt.);

- I'eneparop 1'3-14 (2 wrt.);

- I'eneparop I'4-126 (1 mrT.);

- Usmepurens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munaust P1-27 (1 wrt.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mit.);

- OnopHO-NOBOPOTHOE YCTPOUCTBO (1 1IT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoOe obecrnieueHue:

— Google Chrome

— Keysight SystemVue

— Micran Graphit

— Microsoft Office 2010 u ke

— PTC Mathcad 15

13.1.4. MarepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITENbHOM paboOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
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- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 T,

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieyeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOY4eHUs UIs JIOAeH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Paguonomexa, co3naBaeMasi HCTOUHUKOM MCKYCCTBEHHOTO ITPOUCXOXKICHMSI, HE MPEAHA3HAYCH-
Hasl JJis HapylieHus: (QyHKIIMOHUPOBAHUS PaIMO3JIEKTPOHHBIX CPEJCTB.

HenpennamepenHnas 3y1eKTpoMarHuTHas ioMexa

EcTecTBeHHAs 3IEKTPOMArHUTHAs IOMEXa

IIpennamepeHHast >IEKTPOMArHUTHAS IIOMEXa

KonnykTHBHAs 3IIEKTpOMarHuTHas IoMexa

2. ba3oBasi cTaHIIUsI COTOBOM CHUCTEMBI CBS3H 00ECIIEUMBACT MOIHOCTh OCHOBHOTO M3JIYYEHHUS B
11 nbBTt, Ha wactore 915 MI'i. Onpenenuts ypoBEHb MOIIHOCTH M3JIYy4EHUsS TpeThbed rapMoHuku. [Ipn
3TOM ocllabjieHne u3nydeHus Ha rapMoHuke Ar = -40 b, a ckopocTs yobiBanus cnektpa V = -60 nb/aex;

-53,17 nb

-55,23 nb

-57,63 nb

-59,09 nb

3. OnpenenuTs 4acTOTY HHTEPMOIYJISILIUN TPETHETO Nopsika ABYX paguoctaHunid YKB nuamnazo-
Ha, paboTaronux Ha yactorax f1 =422 MI'n u 2 =422.25 MI1.
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421 MI'n

421,25 MI'n

421,5MI'

421,75 MI'n

4. Ilpuemnuk OBY nHacTtpoeH Ha yactoTy 350 MI'11 1 nMeeT 4yBCTBUTEIBHOCTD II0 OCHOBHOMY Ka-
Hany -100 nb. Yactora nmomexu 300 MI'. HaiiTu ypoBeHb BOCIPUUMYHMBOCTH K MOMEXaM IO KaHajiam
nob6ounoro mpuema. CkopocTh yObiBaHusl BocupunMuuBoctr | = -20 nb/nek, ocnabieHne BOCIPUMMYH -
BOCTH 110 TOOOYHOMY KaHAITy IIpremMa oTHOCUTeIhHO ocHOBHOTO C = 80 1b;

-18,66 n1b

-19,77 nb

-20,88 n1b

-21,99 nb

5. KakoBa BennumHa MUPUHBI JUArpaMMbl HAMIPABIEHHOCTH U KO(PPUITMEHTA YCUICHHUS AaHTCHHBI
CITYTHUKOBOW CUCTEMBI CBs3H, paboratomeid Ha yactore 2 [T, umeromein auametp 2.4 M u KII[ n =
0,757

G =226 ob, 26 = 1,59°

G =3,37 nb, 26 =1,89°

G =448 nb, 26 =2,19°

G =5,59 nb, 26 =5,49°

6. GSM-1800 anTenna mmeer amneptypy 1,4 M. Omnpenenuts rpaHuily 30HbI @payHrodepa ams
NAHHOU aHTCHHEI.

23,52 m

24,63 m

25,74 m

26,85 m

7. BeicoTa moaBeca aHTeHH JByX ofgHoTuUHbIX aHTeHH PPJI h = 36 M. Ha kakoe makcumanbHOE
PacCTOSIHME MOYXHO PA3HECTH JIAHHbIE AaHTEHHBI?

46,62 kM

47,73 xm

48,84 kM

49,85 km

8. Onpenenuth OyIET JI KacaThCs repBas 30Ha OpeHelnss 3eMHON MMOBEPXHOCTH, €CIIH PACCTOSTHUE
Mexnay aByms anteHHamu PPJIr = 16 kM., ux pabouas wacrora 1800 MI'1, a BricoTa moiBeca aHTeHH h =
30 M.

p=20,71 m — Oyzmet

p =25,82 M — He Oyzer

p=30,93 m — Oyzmer

p =36,04 m — He Oyzer

9. OmnpenenuTh MPOMYCKHYIO CIIOCOOHOCTH KaHaja CBs3H, eciiu oTHomeHue Pc/Pur cocrasuser 20
nb, a mupuna monoce! mpomyckaaus Af = 3.1 k',

23,011 Ko6ut/c

25,122 Koéurt/c

27.233 Kour/c

29,344 Koéurt/c

10. KakoMy ypOBHIO MOIIIHOCTH COOTBETCTBYET BbIXOJHAsI MOLIHOCTh Niepeaarynka B 1 kBT?

10 nbBT

20 nbBT

30 nbBT

40 nbBT

11. OnpeaenuTs MUHUMAIBHYIO TOJOCY MPOIMYyCKaHUs PaIuONPUEMHUKA, €CIH HeoOXoaumast Iu -
pHHA MOJIOCHI, 3aHUMaeMasi TiepeaBaeMbIM CUTHAIIOM, cocTaBisieT 20 kI 1, HecTaOMIBHOCTh HECYIIEH Ya-
CTOTHI IIepeaTunKa paBHa +-1 k[, HecTaOMILHOCTH YaCTOTHI reTepoauHa paBHa +-0,5 k1.

20 k'

21,5 kl11
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23 k'

25 xI'g

12. Kakue 9acToThl MOOOYHBIX KaHAJIOB MOTYT CYIECTBOBATh B CYNEPreTePOJIUHHOM PAJUOTPH -
€MHUKE, €CITH TTOPSIIOK KOMOMHAITMOHHOTO KaHama N = 27

fira

fr - foiu

fr + firy

fr + 2fu

13. 3MeHeHue CTPYKTYpbl CIIEKTpa CUTHAja Ha BBIXOJAE PAAUONPUEMHHUKA IIPU OJHOBPEMEHHOM
BO3/ICMCTBUM CHUTHAJIA U PAIUOIIOMEXH, YACTOTAa KOTOPOIl HE COBIMAJAET C YaCTOTAMH OCHOBHOTO U Mo00Y-
HBIX KaHAJIOB MIpUEMa.

[TepekpEcTHbIE UCKAKEHUS

HNutepMonynsiiuoOHHbIE UCKAKEHUS

biokupoBanue

Komnpeccus (cxxarue)

14. Bo3HUKHOBEHHE TTOMEX Ha BBIXOZE MPUEMHUKA NIPH JACHCTBUU HA €ro BXOJE BYX U OoJiee pa-
JTUOTIOMEX, YaCTOTHI KOTOPBIX HE COBIAJAIOT C YACTOTAMU OCHOBHOTO M TOOOYHOTO KaHAJIOB MpHEMa.

[TepekpEcTHbIE UCKAKEHUS

HNutepMonynsiiuoOHHbIE HCKAKEHUS

biokupoBanue

Komnpeccus (cxxarue)

15. U3MeHeHue ypoBHS CUTHAJIA UM OTHOIIEHUSI CUTHAJI-IIIYM Ha

BBIXOJIE PAJIMONIPUEMHUKA MIPU IEUCTBUM PATUOINIOMEXH, YACTOTa KOTOPOM HE COBMAMAET C YaCTO-
TaMU OCHOBHOTO U MOOOYHBIX KaHAJIOB MTPHEMa PaluONpPHUEMHUKA.

IIepexpécTHble NCKaXKEHUS

HHTepMOIyISIIMOHHBIE HCKAXKEHUS

bioxuposanue

Kommnpeccust (cxxatue)

16. Yactora rereponuna pasHa 20 MI'n, npomexyrounas yacrora pasHa 0,5 MI'n. Uemy paBHa
4acToTa 3epKaJIbHOTO KaHaja?

20,5 MI'u

19,5 MI'u

21 MI'n

19 MI'n

17. Ecnu k03¢ GUIMEHT YMHOXKEHHUS YaCTOTHI IIepeiaTyiKa paBeH 8, TO CKOJIbKO CyOrapMOHUK MO-
’KET CyIECTBOBATh B €ro MOOOYHBIX U3JTYYECHUSAX ?

2

3

5

7

18. Kakue 4acTOThl MHTEPMOAYISIIUOHHBIX M3IIyYEHUH MOTYT OBITh Ha BBIXOAE OOIIEH aHTCHHBI
nByx PITJI ¢ wactoramu f1 = 100 MI'm u £2 = 150 MI'11?

50 MI'g

100 MI'a

125 MI'

150 MI'a

19. CriocoOHOCTh TEXHMYECKOTO CPEACTBA COXPAHATHh 33JaHHOE KauecTBO (DYHKIIMOHMPOBAHUS
IIpU BO3/ACUCTBUM HA HETO BHEIIHUX MOMEX C PEerjaMEeHTHPYEMbIMU 3HAUEHUSIMU MapaMeTpoB B OTCYT-
CTBUE JOTOJHUTENIbHBIX CPEACTB 3aIUTHI OT MOMEX, HE OTHOCSUIMXCA K MPUHIMUMIY ACHCTBUS WIH TO-
CTPOEHUS TEXHUUECKOT0 CPEe/ICTBA.

ITomexycTONYUBOCTH

ITomexo3amuIeHHOCTh

UyBCTBUTEIBHOCTD

N306upatenbHOCTh

CornacoeaHa Ha noprane Ne 31358 14



20. CnocoOHOCTh TEXHHMUYECKOTO CPEACTBA OCIAONATH JCHCTBHE AJIEKTPOMATHUTHOM MOMEXH 32
CUET JOMOJIHUTENBHBIX CPEACTB 3aIIUTHl OT MOMEX, HE OTHOCSIIMXCS K MPUHIMITY ACHCTBHS WIH IO-

CTPOCHUS

TCXHUYCCKOIO CpCACTBA.

[ToMexycTOHYNBOCTh
ITomexo3auUIIEHHOCTh
UyBCTBUTEIBHOCTH
N36upatenbHOCTh

N —

HUKAa.

— = O 00 1N LN W

_—

Taluu

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

CBA3U.

28.
29.
30.
31.
32.

33

O 0 1 N DN K W —

14.1.2. 3auér

. cTOYHMKY U perienTopbl 3JeKTpOMarHuTHhIX nomex. Mx kiaccudukanus.
. Curnansl u nomexu B OMC POC. Knaccudukaiys nomex mno MECTONOI0KEHHIO U TUITY UCTOY-

. HopMaTtuBHO-TeXHUYECKast JOKYMEHTALUs U CTaHAapThl B oOnactu OMC.
. IICTOYHUKYN MHIYCTPUATIbHBIX [TOMEX.

. Knmaccudukanus nznydeHuit paauonepeaTaukoB.

. Buipl mOOOYHBIX M3TyUeHU TTepeaaTInKa.

. HopmMupyembie napaMeTpbl OCHOBHOI'O U3JIy4EHUS paJuolepeaaTuKa.

. KorTakTHpie moMexu.

ITapamerps! anTeHH, Baustoniue Ha OMC POC.
. [TapameTpsl, XapakTepHU3yIOIIEe U3TyIeHUE aHTCHH BHE TJIABHOTO JICTIECTKA.
. KoapuumeHT cBs3u qBYX aHTEHHBIX YCTPOHCTB B 3aBUCHUMOCTH OT UX IapaMeTpOB U OPHEH -

. Knaccuguxkanys moOouHbIX KaHAJIOB CYNEpPreTepOIMHHOTO PauopPHEMHHUKA.
OcHoBHbI€ ¥ TOOOYHBIE KaHaJIbl paauonpuema. llluprHa mosocs npomycKaHusl.
Henuneiinbie 3¢¢exThl B IpUeMHHUKAX: OJIOKUPOBAHUE U NIEPEKPECTHAST MOTYIISALIUS.
Henunelinpie 3¢ ekt B paguonpueMHIKe, 00yCI0BIEHHBIE HHTEPMOTYIISILIUEH.
N361paTenbHOCTh U UyBCTBUTEIBHOCTD PAJIMONIPUEMHBIX YCTPOICTB.

O0paboTka CUTHAJIOB B OKOHEYHBIX YCTPOICTBax paguonpueMuuka ¢ yuerom OMC.
OHepreTu4ecKuil NOTEHIMA PaJIUOINHUY.

Ob6ecneuenrie DMC Ha pa3aMUHBIX CTaAMUIX co3/aHus U 3kcruryatanuu POC.
ITonsiTHE pannoOYacTOTHOTO pecypca, paclpeAeIeHUe YacTOT B COBOKyNHocTy POC.
MesxryHapoiHble OpraHU3alK pacpeIesIeHUs YacTOT.

Me:x1yHapoIHOE pEryJIMPOBaHUE UCIIONIb30BAHUS PAJINOYACTOT.

Pacnipenenenue nojaoc 4acTOT MEXKIY pauocityx0amu.

OMC Ha3eMHbBIX U KOCMHUYECKUX PagnociIyko.

OMC cryTHHUKOBBIX CUCTEM CBSI3H.

Pacuer kocMU4€ECKOM JTUHUU CBA3U.

[IpuHUMIIBI pacyeTa OTHOILIEHUS MOJE3HOr0 CUTHAJA K MEIIAIOLEMy Ha CIIyTHUKOBOM JIMHUU

[ToHATHS KOOPIUHAIIMOHHOM 30HBI, KOOPAWHAIIMOHHOTO KOHTYpa M PACCTOSHHUSL.
[Tpo6aembr DMC CIIyTHUKOBBIX CUCTEM CBSI3U C HA3€MHBIMU PAJHOCTYKOaMH.
Kputepun OMC st paauociayx0 1 yCcIoBHs UX BBIOJIHEHUS.

ITpocteie nokazarenn OMC.

['pynnoBsie nokazarenu DMC.

. O6006mennsie nokazarenu SMC.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY

. OMC paauonepenaronux yCTpOucCTB.

. OcobGeHHOCTH aHTEHHO-(UAEPHBIX YCTPOUCTB B 3a1adax OMC.
. PactipocTpanenue paanoBoiiH B 3ajaqax OMC.

. OMC paauonpueMHbIX yCTPONCTB.

. XapaKTepucTHKa TEXHUYECKUX KaHAJIOB YTeUKU HH(OpMauu

. Meronpl 1 cpeacTBa 3auThl HHPOPMALUU

. Opranuzanus ciayk0bl paHOKOHTPOIIS

. PerynupoBanune ucrnosnab30BaHus paalo4acTOTHOTO pecypca

. UngycTpuanbHbie painonoMexu
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10. PacueT GOKOBBIX JICTIECTKOB AMArPaMMbI HAPABICHHOCTH AHTCHHBI.

11. PacueT ypoBHEi rapMOHUK M CYOTapMOHHK TTEPEIATINKOB.

12. PacueT 3HepreTuuecKoro noTeHIyana JIMHUYU CBSI3H.

13. Onpenenenrie SMC nipu NPOEKTUPOBAHUU PAAUOPEIICUHBIX TUHUM U 3C CITyTHUKOBBIX CHUCTEM
CBSI3HU.

14. Onpenenennie SMC ABYX CIIYTHUKOBBIX CHCTEM CBSI3HU.

14.1.4. Tembl J1a00opaTOpHBIX padoT
Hccnenosanne OMO B ropoACKHX yCIOBUSIX.
UccnenoBanne r¢pdexra 6mokupoanus B PITY
HccnenoBanue 3¢pdexra narepmonynauuu B PITY
UccnenoBanne rpdexra nepexkpecTHbIX uckaxkenus B PITY

14.2. TpeOoBaHMS K OLEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSl 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

C HapymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOIPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSTENILHBIC [IpenmymiecTBEHHO POBEPKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4aIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIAM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIUAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, 8 UMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopmMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTaBJICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

Jluiiam ¢ OTrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMpPOCHL. [Iiist Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT aCCUCTCHTA,

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YJIbTATOB OOYUSHHS JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJOB M0 JUCLUHUIUIMHE MPeIyCMaTPUBAET MpeAoCcTaBiIeHue nHpopmanuu B Gopmax, aJaarnTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HH(POPMAIINH:

CornacoeaHa Ha noprane Ne 31358 16



JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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